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The Responsiveness of Federal Personal Income Taxes to

R.ELI.&.'BLE estimmates of Federal iax
reveniles are eszential for the evaluation
of the etonomic impact of the Fedarsal
budget. One of tha purposes of this
article is to aid in the preparation of
such essiimates through the presenta-
tion of tax functions that relate Federal
personal income tax paymenta (less tax
relunds) to “iax policy variables®—
such as the fax and exemption rates—
and to population and perscnal income.
The equations are hesed on aomual
data for 1047-6F and are developed
within the framework of the national
income accounts {NIA).! These aqua-
tions can be used, for.example, to help
estimate tax reccipts under the 1965
paracuel income tox schedule, They
can also be used to provide estimates
undex other schedules,

Another purpose of this article is to
present summery measures of the auto-
matic responsiveness of Federal per-
sonal income taxes to changes 1n
persopal income under the 1965 iax
sobedule and to compeare these with
estimates under the 1954 and earlier
postwar tax schedules. The summary

mensures are: (1) The marginal taz rate, -

which shows the absoluie change in
tax payments per dollar change in
tocome; and (2) the for claelicily,

which shows the percent chanpe in tax

payments for a 1 percent chanpe in
income. (The two sumwary measures
ars mathematically related: the fax
alasticity i3 the marginal tax rate
divided by the retio of tax payments
to personal income.) The marginel tax
rate may ba used as an index to com-
pare postwar changes in the automatic
stabilizing effect of Federal personal
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Income Change

intome taxes on real output and on

price chahge induced by a change in

dempnd. In conjuncéien with the laval
of taxes, the tax elasticity may be ueed
to determine whether the tax im an
sutomatic fiscal stabilizer of real out-
put &nd prices during periods of
inflationary changesin demsand or cost-
push inflation. This condensed satate-
ment of the significance of tha twa
suminary measures is elaborated in
later sections of this article.

Major findings

The primary objective of the Federal
personal income tax cuts in 1964 and
1965 was to reduce the reatrictive effect

of these taxes on the level of demand
ond outpui, Ji was slse considered
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desirable, to tha extent possible under
the new rcheduls, to retain their effec-
tivenese as an antomatie fincal stabilizer
on ountput with respect t0 changes in
demsnd.*

Ona of the major findings of this
article is that this result was eszentially
realized. The averaga rate of taxation
waes reduced sipmificantly, but the
marginal tax rmate with respect to
personsl income in 1965 vnder the 13565
tax schedule—14.5 percent—was only
elightly lower then wunder the 1954
schedule—15.0 percent. {These esti-
motes of the aggregate marginal rate
reflect changes in the lovel snd distribu-
tion of income ns well as changes in the
rate structure.] The study alse fiads
that the marginal tax rate under the
1988 tax schedule is positively related
to personal income, but the velationship
is very weak.

A second mejor finding is that the
tax elasticity with respect to personal
income in 1965 voder the 1085 sched-
ule, 1.55, was than in 1963
ander the 1054 tax scheduls, 1.41.
When these changes sare considered
in eonjunction with the leval of waxee
in the 2 years, the sutematic price-
stabilising offect of Fedaral personal
income taxes was found to be about
the same ih 1965 az in 1043. The
study slec finds that the tax alas-
ticity iz inversaly related to personal
ineame; i.e, the tax elasticity tonds to
decline 95 income grows over time.

Finally, on the bess of & limited
test it appesrs that the tax funetions
predicted extremely well. For 1966, a
year not included in the regression
analysie, the predicted value of Fed-
eral pemsonal income fax payments
(less tax refunds) wes $67.0 billion.
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This was $1.6 billion below the actual
figure of $58.6 billion, but most of
the difference—perhaps ss much as
$1.5 hillion—can be accounted for by
the introduction of graduated with-
holding retes in 1066, which the equa-
tion coiild oot be expected to predict.
The schedule of gradusted withholding
rates should not affect predictions
after 1966 when it becomes a normal
part of the personal income tax system.

A guolification

A pgeneral gqualification should be
stated at thiz point. The estimates of
the marginal tax rate and the tax
elasticity are based on annual duta.
For guestions of shortrun stability, it
world be more useful if the summary
measares ware hased on quarterly or
even monthly data. Estimates baced
on annual data tend to be somewhat
larger then those based on quarterly
data because on & cquarterly bagis
nearly all of the automatie response to
changes in current income iz limited
to tha withheld portion of the taxes.’
Howeavar, thie does not affect the
general sonelusions based on compari-
sons under the 1965 and earlier postwar
tax schedules. Alse, for post-1966
analyzes, the quarterly and sanonal
sgtimnates should be closer becausa of
the iotroduefion of praduated with-
holding rates.
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The remsining sections in the article
ore a5 follows: The fivst section briefly
reviews. postwar frends in the basic
series used in the arficie. The second
section provides a discussion of the
summary Iessures 0T tex parammeters

a3

and their interpratation in the article,
The third section presents the asti-
mated iax functicns. The fourth and
fingl section presents the estimated
values of the summeary messures and
discusses their implications.

Postwar Trends in Factors Affecting Taxes

Thera is a considerable differance hea-
tween personal income end “adjusted
gross income,”” the gross income concept
need for income tax caleulations. Ae-
cording to OBE astimates, total ad-
justed pross income (AGI) of taxable
atd nontaxsbla individuals was $468.7
billien in 1065, $69.1 billion less than
personal ineome {tahle 1).¢ The porton
of personal income not included in total
AGI amounted ito $1006 billion; the
major items axcluded from AGI were
transfer payments, other labar income,
and imputed income. On the other side
of the ledger, $31.5 billion included in
total AGT was not in perscnal income.
The principal items were contributions
of emplovees and self-employed persons
for social insurance and net gaios from
the eale of capitzl assets.
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Tota! AGI exhibited about the same
annal movements ns personsl income
from 1047 to 1965 {chart 7). However,
there was a slight downward shift in
the level of total AGI relative to
personal income heginning in 195%.
The ratio of total AGI to personal
incorne fluoctuated within the narrow
range of 88 to 90 percent from 1947
to 1057 and between 86 and BT percent
from 1958 to 1965, This shift was due
partly to an increase in transfer pay-
ments, which are ineluded in personal
income but not in totel AGL

Taxable irrcome

Taxable income of individuals (AGI
of taxable individuals minus their
personal exemptions and deductions)
was $254 hillion in 1965 or considerably
less than AGI of tnxahble and nontaxable
individuals (tabla 2). Taxable income
as g percent of totel AGI incressed
from 44 percent in 1947 £o 54 percent
in 1986 (chait 8. This reflecis o rise
in the propordion of total AGI reported
by taxable individuols and & rise in

Table L.=Reconciliation Betwean Personal Income and Adjusted Gross Ineonme of Taxable and Nontaxable Individuals, 194768
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the proportion of their AGT that was
tazable income.

The postwar rise in taxabie income
relative to AGI reported on taxable
returos was the result of a decrease in
the relative impertance of personsl
exemptions, which was only partislly
offset by an increase in the relative
importance of personal deductions. The
drop m L#M8 was the result of an
incresse in the personal ¢xempticon
rate from $500 to $800 undar the
Rovenue Ast of 1848 The ratin of
peraonal exemptions to AGI of taxable
. individuals declined from 28 parcent
in 1048 to 22 percent in 1965, Over this
period, deductions as o fraction of
AGI of taxable individuals inereased
from 12 to 16 percent; almost 9
percent of this ncrease was in itamizad
daduetions.

Tex ligbilities

Under tha Revamis Act of 1934,
which wsas in eifect from 1954 to 1963,
individusl income tax liabilitias (after
credits) incressed aié the same rate as
taxable incoms so that the ratic—the
averaga effective tax rate—remainsd
virtuslly constant at 23 percent (charé
9). This is surprising since the individual
ineome tox 35 progressive and since
taxable income per taxable return rose
about 50 percent over the period. The
major explanation lies in the wide tox
brackeis that were used in the 1954 tax
schedule. For individuals filing joins
returns, which account for the bulk of
taxable income, the upper imié of the
lowest tax braciket was $£,000. A marnied
taxpayer with lws dependant children
wsing standard deductions could have
doubled his AGI from 1954 to 1963,
reporied g figure of §7,100 in 1963, and
atill have remained within the inital fax
hracket. Also, inorenses in the average
rats resulting from the moevements of
individuals into higher tax brackets
were apparently offset by the lower tax
rate of previously nontaxable indi-
viduals sntering the initial fax braoket.
Similay comparisons for 1947-53 indi-
cate that the average effective tax rate
poralleled the statuiory rate for the
lowest tax bracket under the enrlier
postwar tax scheduelas,
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The progresaivicy in the 1965 tax
gchedule can be expected 0 have a more
noticeable effect on the average effective
tax rate since the iniHal class in the
earlier schedules was divided into four
classes in tha 1965 schedule. To con-
tinue the example cited above—the tax-
payer who doubled his AGI and was
stlll toxed st the sadwe initial-bracket
rate under the 1954 schedule would have
experienced thres rate changss under
the 1465 scheduls.

Federal personel income tax
peyiments

NIA Federsl personal income tox
payments, the meajor inferest of this
article, and individual inceme tox lia-
bilifies as reported in Stafistics of Income
differ in both scopa end timing. The
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NIA series includes payments under the
fiduciary income tax und collectjons
from IR3 audits, which are not reflected
in Statistics of Tncome. The NIA series
alsp measures {axes when they are paid;
Statistics of Income shaws liabilities.

For the periad 1947-85 es u whaole,
perzonal income tax payments (less
refunds} were on the averags aboyut 3
percent above individual income tnx
linbilities as reporied in Stattstics of
Income.' The two series moved in the
same direction esch year, But the mag-
nitude of the chunges was often signifi-
cantly different (chart 10}. In 1964, for
example, the MIA series declined 33.2
billion wheraas lishilities declined $0.9
billion, ‘This large difference occenrred
mainly because taxes wers wundel-
withheld.

Summary Measures

Two aggrogate measures, or fax
pararaeters, ara genaally employed
to summarize the automatic respon-
giveness of tazes to jncome chanpe—
the marmnal rate of taxes with respect
to income and the elasticity of taxes
with respact to income. As defined in
this article, the marpinal tax rate
measures the sbsolute dollar changa in
Federal personal income tax payments
fTesz rafunds) per dollar shange in par-
aonal inesome: the elasticity mensures
the percant change in these tax pay-
ments per 1 percent change in personal
income. These summary measures are
built wp frem component parts that
are discussed in a later section of the
paper. This szction is limited to n dis-
cussion of the significance of the two
overall measures,

Use of summaory mensures

In this article, n given income tax
gehedule is viewed as n more affective
automatic fiseal stabilizer of Teal ont-
put then an alisrnative schedule if a
changs in autonomous demand such as
defense sxpenditures induces & smaller
obgolute changa in real output under
the given schedule.® Similarly, & given
income tax schednle is viewed ns a
more effective cutomatic fiscal stabi-
lizer of prices than an alternntive sched-

wle if the change in prices induced by
s change in autonomous demand or
obther fastors is smallar under the given
scheduls. It should be noted that ihe
term "“stabilizer” iz wsed in the iech-
nical sense of eausing real ontput and
pricas to converga ta finite Ievals,

Tha marginal tax rata can be used
2z on index of the stabiiizing effect of
the income tax on chanees in real
onfput—and on price changes asso-
cigted with changes in real oubpui—
induced by o change in demand. The
higher the marvginsl tax rnte, the larger
these effects arae,

In the cnse where changes in prices
are not associated with changes in real
output, the marginal tax rate does nod
tell us whether the taxes will be
stabilizing s defined above. Consider,
for exnmple, the exireme case of o full-
employment aconomy where there is
an gutonomous inereass in demand =o
that only prices and money ineomes
{but net resl incomes) rise. If, in this

4, For ozawple, e 1902 Hin Fodoml pereond] ieome Racs
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ypure inflationary situation, we compare
two propotitonal income texes, the one
with the lerger moarginal rete will mod-
arate prices more than the ome with the
smaller marginel rate—i.e,, -the per-
centage increases in prices will be
smaller. But, for reasons explained
later, real agerepate demend will not
be reduced under either of these pro-
portional taxes, aod in this sunplified
casa, the Jjnflataon will contiaue in-
definitely, In other words, the propor-
tional ingome tax in this cess will not
help to reduce the excess demnnd, ie.,
it will not be stahilizing.

Bupposs now we have a price change
induced by an increase in sufoncmons
demand when the economy is operating
at full employment as in the above
axample, or supposs the price risa is
the result of & cost-push inflution.
Under thesa circumséances, the elas-
ticity of the ineome tax i= pertinent for
determiving whether the tax helps to
stabilize changes in real output and
prices by reducing excess demand. If
the clasticity of tha tax is uwnity (tha
proportional tax), the tax is neutral, in
the sense that it will mnot wsffect real
sgerogate demand and therefore will
not help to stabilize prices. If tha
alacticity iz prester than unity, it has
¢ stabilizing effsct in thisn respest.
And if it is less than unity, its effest
is destabilizing.”

This condensed statement of the
gignificance of the two summary meas-
ures iz plaborated below, first with
reference to the marginal tax rate and
than with reference to the tax slasticity.

Marginal tax rate |

Assnme that o change occurs in
autonermous demand—say an Incréase
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in defense expenditures. If resources
are not fully employed, this will result

in an increase in produetion, in con-

gumer incomes paid out in the course

of production, and hence in con=wper
demand. This, in turm, wil resuli in
further rounds of inereasis in demand
and production which will converge
to a finite total—the well-lmovwn "mul-
taplier” offest.
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The marginal tox rate can be used
to gege the stabilizing effect of the
incorpe tnx because the higher this
rate, the smaller will be the indirect
effects of the initial change in demeand
on real cutput and prices, This is so
because the increase In  disposable
comBumer incoma—i.a., consumer after-
tax income nvailabls for further spend-
ing—will be lowar at each stage that
consumer beforetex income Iz paid
sut. A higher marginal tax rate will
incresse the stability not only of real
outpui but alsec of prices, provided
that the price change s positively
related to the change in renl demand
and output.

The moderating effect of incomne
taxes on after-tax income relative fo
bufore-tax income csn be zeen by 2
numerical illustration for an indi-
vidua! taxpayer. Consider, for ex-
ampls, & ta¥payer who is married
and has two children. Assume that
he experiencesz an increase of $3,000
in hiz before-tax income {AGI), from
56,000 to $9,000. If he claims standard
deductions (10 percent of his AGI)
ond $2400 in exemptions {$800 per
exarnpiion), his taxzble income (AGT
minug deductions and exemptions) will
inerease $2,700, from $3,000 to $5,700.
Under the 1965 rate schedule, his
taxes will incresse $483, from $450 to
$043. Thus, his income after toxes
will inerease $2,507 ns compared with
the $2,000 increase in his before-tax

- income; tha diffsrence is the incresse

in toxes,
In the exaninple, the marginal tax
Tata that ig soelogous to the one eati-

.mated below for the economy as =

whole is 16.4 percent ($403/83,000)—

Tohle 2.—Retonciliation Between Adjusted Gross Income of Taxnhle and Noncaxnbis Individuaks and Taoable Tncoms, 1M T=65
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the ratio of the change in taxes to the
change in before-tax income. It shows
the extent to which the changs in be-

fore-tax income was offset by the auto-

matic response of taxes. If, in the hypo-
thetical illusiration, there were alss ho
chanpes in consumer prices, the de-
erease in after-ta¥ income would repre-
zent o decline in the family’s real after-
tax income. This deeline would tend to
reduce the family’s consumption; how-
ever, the reduciion would not be as
large 84 it would have been if the tax
offset, measurad by the marginal tax
rate, were smaller. Tt can aasily be seen
by reversing the above illustration that
the sutomatic response of personal in-
coma taxes also works in the opposite
diregtion; it tends to moderats de-
areases in after-tax income during eco-
nomic recessions.

4. Thet eyl pooabwear DnCapest, 1 pevpnnal Lopomus Jakon ny
oo aatrmatic fincal stabilizer centened on 16 aflasHreoess o or-
I wiomioond petdake hlatw pacerik Intenttt Bag batt bl ibg
dpniperibyy affsct ar 'fscal deag™ duding seanenie reowary
and axpandlon Std, B ethtnle, e dlselsion of the soncepi
af tha (ull-empleyment bodget surplos in the Damonc Re-
ol ofthe President, Tomaary 1082, p:t.ﬂ-ﬂ.
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Tax elasticlty

The fax elasticity is useful in the
snely=is of a rather different kind of
problem. Suppose that we posit a
& price change—induced either by a
change in sutonomons demand cor by
other factors—sand wish to {race the
effects of this price changs on real
output and on further changes in
prices. If the elasticity of the income
tax iz unity, the fax i8 neutral with
respect to these fPircher changes. This
can be understood as follows: To isolate
the efferts of & pure prics change, let
us assume that befors-tax incomes and
prices inereasa in the same proportion.

" On this assumption, real disposable
income will bea unchanged if the alas-
ticity of the income tax is unity. This
is 50 becanse bhefore-tax incomes, taxes,
and dizposalle indome in currant prices
will all increase in the same proportion
as tha incresse in prices. There will
be no change in resl disposable income
and ne change in real consumer demand,
assumiog that real conswmer demand i=
a function of real income. Thus, agpre-
gata demand will be unaffected and the
prassure on pricss will continue,

Now let us compare this situation
with coe in which the tax elasticity is
greater than anity; this is the case of
the progressive income tax, the one wa
are concernad with in this article. In

. this case, taxes will mcrease more,
© and dispozable income will increase
" less then before-tax income n evrrent
" ., prices. Sinee the incresse in disposable
" inepme in current prices is lesa than the

" inerease in prices, real disposabls in-

. ¢ome will decline. So will real consumer

. demand, pssurgng apain dhet it W
a funetion of real disposable income.
.. Thus, when an incresse in before-tax
;' ineoms is simply a reflection of higher

prices, an income tax with an alasticity

© " premter than unity leads to a decline
* in real consumer demand. Acvordingly,

appregate demsand will be reduced and

prices will move toward stability.

Clonversely, if the elasticity of the

. ineome tax is less than unity, we find

that the induced change in prices leads
to an increase in real after-tax income
and henve resl demand. In this sense,
an income tax with an elasticity less
than unity may be said to have a

Decembrer 1867

destabilizing effect on changes in real
outpnt and prices.

In evaluating the stahilizing or de-
sishilizing offects of tax elasticity, it
is mecassaTy to take inko account not
only the magnitude of the elastivity

‘but also the size of the tax. A small

incomae tax with a very high tax elastie-
ity may have a lessar stabilizing affeet
than a larger tax with & lower elasticity *

Tha affect of inflationary incressas in
before-tax income on real sfter-tax
income ¢an be seen by continuing the
previous hypothetienl illostration used
for the marpinal tax rate. Assume that
the taxpayer’s bafore-tex neome in the
first vear is $9,000, that his taxes wndar
the 1985 schedule are $043, and that
this time he experiences a 3 percent
incresss in both before-tax incomea and
consumer prices in the asecond year.
That is, his monay income incresses 3
percent, but his real income before
texes iz unchsanged. In thiz case, the
taxpayer’s before-tax income mepsured
in current prices rises 3270, his taxable
income rises §243%, and his taxes under
the 1965 iax schedule rise $46. Meas-
ured tn current dollars, the taxpayer's

b For u dpmation of the poblon of wiog t]nm.m-u-
iy, 3a Ridord Goods, "The Indivkiosl Inoms Toax,"
{Thé Brool i TotH (o tiom, 1984), T, 267-288,
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after-tax Income increases $224, from
$8,057 to $8,281. But in constant prices,
it decreases $17, from $3,057 to $8,040
($5,251/1.03}. That iz, the faxpayer’s
after-tax income messured in constant
consumer prices decreases $17 whereas
his real income hefore taxes iz un-
changed. This decranse in veal after-tax
income tends to dampen the family's
ConSUmpEon.

The tax elasiicity implied in the
exgmple that is anslogons to the agpre-
gate fax elngticily estimated later in the
ateicle 1z 1.63 (4.9 percentf3 percent)—

SURVEY OF CURRENT BUSINESS

the percant change in taxes relativa to
the percent change in befors-tax income.
In the abhove ilustration, if the indi-
vidual’s texes had increased by ihe
same pergentaze as his  before-tax
income (tax alasticity of unity), his real
sacoma after taxes would have Keen
upchanged.

It is important to note that in order
to compute the absolute change in real
taxes {$17 in the example) resulting
from the 3 parcent inflationary rise in
ineome, it is also pecessary fo ¥now the
level of real taxes in the first year ($943

in the example}.

Econemetric Analysis

We now present an economeinc
analysis in which the NIA survgel series
on Federal personai income taxes is
related tv incoms, policy variables, and
other variables. The relation, based on
the years 194765 is estimated in three
stages: The fust stape relates iaxable
mmcome of individuals {ns reporied in
Statistios of Fncome} to personsl income;
the second stage relates tax linbilities (as
reported in Staiigtics of Fncome) to tax-
ahle income; and the third, NLA Federal
personul income tax payments to tax
Tabilities. Theze squations are dis-
eassed in turn. The combined results,
ineluding ths predictions for 1968, ure
given in the final subsection.

Taxable income

For questiona of fiscal policy and in-
rome determinntion, we ure rninly
intarested in relating tux yields to
personal income rather than to AGI
However, in conceptualizing the rela-
tion of taxahble income o personal in-
come, it s initially nseful to view the
relation of taxable income Lo Loial
AGI. {The ralation of totzl AGF to
personal inecme ix given by the recun-
cilintion in tabla 1.} For this resson,
the concaptug]l disenssion that follows
iz nlmoss entirely concerned with re-
luting taxable income to tota) AGIL,

In the case of tuxable individuuls, the
relation of taxable income to AGI is
the simple weconnting dentity nsed in
tuble 2: taxable income eguals AGI
minus personal exemptions and er-

somal dedections. The identity does not
hold for ol individuals becanse thare
are nontaxable individuals whuse ax-
emptions and deductions exceed their
incoutes. Therefore, the relabion be
tween taxpble ineome and lotnl AG]
hus to be formulated in mote general
tarms.

Taxable income iz viewsd as a fune-
tiom of total AGT, total parsonal sxernp-
tions, total personal deduetions, and
other factors that describe the distribu-
tion of these wvarishles and thai are
discussed more fully below. Toiaf ex-
emptions and deductions are defined
similorly in relation to total AGI as
the smount of axemptions and dedue-
tions that would ba reported i all
individuals filed tax returns.

Total exemptions and total dedue-
tipns gre the relevant sories, rather than
amonnts reported in saxable returns, in
order to keep the refation bebween
changes in exemptions and deductions
and changes in taxable income consist-
ent. This question of conszistancy can
he shown by o simple numerical Muos-
fration. Consider a taxpayer whosa
taxable income is $500 in the initial
year and who, in the second year,
experiences no change in AGT or deduc-
tions but 8 $600 increase in exemptions
go that his taxakle Income drops to xero.
Taxeble returns (as reported in Statistics
of Income) would show o $500 decrense
in taxable incoms nod o $600 decrease
in exemptions for the taxpayer himself,
Thus, i only those exemiptions reported
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on texabls reiturns were used, the de-
créasa in taxable income would be
asgocinted with a decrease in exemp-
tions. Howaver, if total exemptions of
taxeble and nontaxeble individuals are
used, the decrease in tazable income is
aesociated with the inerease in sxemp-
ticn—as it should be. The same appronch
appliss to the use of total deductions of
taxable and nontsxabla individuals
rather than those reported on taxable
raturns.

Growth in population munst also be
taken into meconnt bBecause it is assoei-
niad with increases in the totel number
of taxable and nontaxeble individuals
and tha number of exemptions. Thus,
given the level of total AGT, an increass
in the total number of individuals
would mean lowear AGI per individual,
which conld result in & shift of taxeble
individuals to the nontaxable category.
Also, an increasa in population auto-
maficelly results in an inrease in
axemptions.

Even with no chenges in toial AGI,
total exemmptions, or tofal deductions,
taxable income could change as o
result of a redistribution of these
factors among individuals. Thus, othes
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things being equal, a decrense in AGI
of a nontaxable individual coupled
with an equal doller increase in the
AGI of a taxable individual results in
n¢ change in AGI bul in an inerease in
taxable income, This means that con-
ceptually the general funciion for
iaxable income should include statistical
measures that describe the joint distoi-
bution of individunls with respect fo
AGI, exemptions, snd deductions.

The equation used for the form of the
function for taxable income does not
assnme o constant morginal rote or a
eonstant elasticity for taxable ineome
with respect to AGI. There is reason
to believe that they may not he con-
stants. For the taxable individual with
given exemptions and constant dedue-
thons or deductions approximately pro-
poriional to their AGIT, the elasticity is
inversely related to their AGL™ The
elasticity of tuxable income with respect
w0 AGI tends to decline for the taxable
individual because his marginnl rate of
taxable income with respect o AGT i
relatively constont while the ratio of
his taxable incoms to his AGH tends to
incresse because of fixed exemptions.
The elasiicity alsc tends to drop off
sharply m the renge of incomes Jess
than $15,000 for taxpayers who have
four or fewer exemptions and whose
deductions are approxmately propor-
tional to ther AL

Tha marginal raie of texable income
with rvespect to AGI was assumed not
t0 be constant because it tends to
increase os incoimes increase ond as
individuals become taxable. Similarly,
the merginal rate for taxable income
will tend to decrease as incomes de-
¢rease and as individupls become non-
toxnble, Thus, in an apggregate aquadion
that ineindes both taxable and non-
taxable individuals, the marpinel rate
for taxable income with respect to
AGYT will tand to be pesitivaly correlated
with AGI.

The form of the eguation wused for
taxable income implies that the elastic-
ity of taxable income with respect to
AGT is related inversely to per capita

1. Dmim fromn the Fatinfier of Fopoie for 1063 2lwoar that b
raie af WAl prsanal dedeckions ty AG T Sor texatda indbrid-
1zl veried betwenn cBolt T4 pied 16 pervend By oM wiquats
whisze AT upy helween $£2,000 akd 5100000,
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AGI and that the marginal rate is
related positively to per capita AGL
The strength of these relations is
determined by the deta,

We twn now to the question of
reloting  taxable income to personal
income rather than total AGI. The
relation of taxable income to personal
income can be obtained by simply
using personol income and the recon-
cilistion items shown in table 1 mstend
of total AGIL The approach employed
here i= to ralate taxable income dmwestly
to personal income and o test raconcil-
istdon iterns in the funetivn in order to
see whether they yield any additionsl
sxplonpbon to movements in taxabls
income. For purposss of comparison,
regression resvlts reloting. taxable in-
come directly to total AG] are also
shown in & later footnote.

The aguation used to relate taxable
income to parssnal income was chosen
on the basis of the above coosiders-
tions, the mansageability of the datc,
and experiments with alteraative forms.
It is from Brown and Eruoizenln. U
The atuation is:

o (F)-G @

wheta
Yr;= tazable income of individ-
usls, billions of dellars,
Fpr==personal income, billions of
dollars,
E=total personal exempiions,
billions of dollars,
N=total population, billions.

In oxder to simplify the presentation,
only emprmically signifieant variables
sre shown. The dots at the end of the
equation indieats that the other varia-
bles conceptuslly considered above,
such as personal deduciions, wera also
ineluded. The empirical results rals-
vant to these other wvarighles are
briefly reviawed nt the end of ths dis-
cussion on taxable incomne.

Equetion (1) Telates 1 minus taxohle
personal ineome a8 & proportion of
totel personal income io per cepita
personal income and to per eapita total

1. E. Qary Beown and Rietard J, Kiubreoks, P Ireomes

- Senaltvity of o Perzonal Incpme Tio, ™ Revewr of Eomgomiie
and Statfatiee (AUt 105N, D, 3R0-250,
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personal exemptions. The dependent
variable, 1 minus the proportion of
taxable income to personal income, is
used in oxder to fix an upper limit of
unity on the ratie of faxable income to
personal income, If this wers not done,
prejections might yield ratios showing
tazable income greater than perscnal
ineome. Total sxemptions measure the
dollar atnount of exempiions for all
mdividnals, tarablea and nontaxable.
Avergge exemptions reffect nhanges in
the statutory exempiion rate and, he-
ginning in 1048, choanges in the relative
importanee of persons 85 years of nge
and older.=

The coefficient with respact to per
aapite parsonal incoms, &), mersures
the percent change in the proportion of
nontaxsble personal income per 1 per-
eent change in average personal inseme.
it should be negative bocanse an in-
arense in sverage income decrenses the
percentage of nontaxable personal in-
come or, steted in terms of its comple-
ment, inereases the percentage of tax-
able income. The coefficient with raspect
to per cepite ftotal exemptions, ay
measures the pergent changs in non-
taxzble personal income per 1 percant
change in avarage axemptions. It shonid
be positive becanse an iperease in
average exeriptions decreases the per-
centage of tazable mcome.

It was found that the resulis counld
be improved by including o “dummy”
variable for 105865 in order to take
ageount of the previously noted shift
in total AGI relative to personsl in-
come, The estimate of equation (2)
based on snnuael data for 1947-65 ' is:

1% The =rics ki ol coemotlons wos consbucied oy
Floars: For 1947, totnl poyalstion wros moitipded by $500;
beglnming In 1B, popolstion wndar &% wor roultiplind by
000 i popiatier 3 gmd ever oepd mplkiplicd by §1,200 o
ke acerunt of thele eleibilitr o dmublo eeempibong, The
sarfes doqa sk ko aécaunt of doubla examption foe blind
porean, oF clilldren windar 13 ysprs old and abnbms wlee
£ATn Ineomse L Tecaive mara than ono-lelf af their support

tr-nm Elsabr prrents.
aatuw-tlmi Rl in ﬁowil#mm Wy wle:
ta {-98)-- ansz— a0t b (771}
BHT Iag +.0082 Dau-
- (E) )
Tt BT d'-r?l'l' e 28
Bt 13 the cotfeknt of detormInaFion sAked r dogrets
of freedom; € & the PurlinWatsan tedt stabiche br sl
enmeabmiton b the veskdunke ond T i the stonderd oo of
the equotkm in logorithons pijusted for degzess of rasdom .
Tha Aibeers in parentbests ander tha estimsted eoodicmants
o thelr ropaotive sthpaisd dandord arears,
The rogresson resules ae shown I loperithmlc brm be-
cangs they wers estimated [ this faftn, ond sqmé of e
44 phateted Ge oot apply in Bha tronalormod valia,
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Digg.45 i the dummmy vorisble equal to
1 in 1958-85 and zerc n nll other
years. Thie means thet the sonstant
term i egual to 0.9219 for 194757,
when the dummy veriable is zero and
0.8376 {=.821031.0001} for 1058-6S5,
when the dummy variable is 1.

The fit i3 very elose (chort 11) and
thers is no significant sevial corzelotion
in the residuals. Exespt for 1250, the
differences between the actusl and com-
puted walues are within abont $£2 billion.
Howsver, the aguation tends to under-
state declines in taxable ineome during
recessiona. Tha rasuiis, incidentally, are
almost as good if tha dummy voviable
iz omitted.

Other variables tried

Severzl series measuring per capita
personal deductions were also tried,
but in esch case the estimated coeffi-
tient was numericailly small snd hnd
the wrong =ign. Although none of the
varionts wsed was the conceptually
correct series Jor total deductions, the
results atrongly suggest that tha effects
of changes in deductions on toxable
income cannot be stetistically separated
gven if the ideal series wers nvaitable.
The preblem s that deductions and
income are oo closely correlated to
estimnte their separate effects. A vari-
able describing changes in the relative
distribotion of AQY was alse tried, but
its estimated coefficient was small and
statistically nonsignifcant.

In order io take account of the effects
of major reconcilitation terms between
personnl income and tetel AQT, equa-
tion (1) wos slso estimnted using
personsl income minus teansfer pay-
ments {except military retirement poy)
rther than personod income. The re-
sults weva alightly poorer than when the
dummy warinble was excluded frem
equation {2). Thea use of avarage capitel
gains on the sala of cepitel assets was
alzo tried and i} too was not statistically
signifisant. As might be expacted, tha
statintion] fit of equation {1} for 1947-
€5 using total AGI i& somewbat better

B210(1. 0191} % &
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than when personal income is used "

For forecasting purposes, it is ob-
vigusly preferable to heve an equetion
in which tha estimated coefficients cre
stabla over time. Equation {1} was
fitted for the period 1920-65 in order
to test the long-ferm stability of the
estimated equation. The estimated co-
efficients with respect to both averaze
income ood average exemptions ex-
hibited shight but statistically sipmifi-
gant positive frends for the three and
one-half desades as a whole.® The
trends, however, are not sgnificant
when the equations are ftéed for the
postwar period only. That is, the secu-
lar ingranses in the estimated cosfficients
between 1947-65 are shghi and can be
ignored for purposes of this ariicle. It
might be added that the statistienl
results for 1920-45—mncluding trend
terms in the coefficients—are remark-
ably good. Indeed, one of the more in-
tereating statistical resulis presented in
this paper is thet one comparstively
simple equation fits the deta so well,
porticularly when we consider the
number of statutory snd other chonges
that have sffected taxable Income over
tha 3¢-year period,
Tax Rabilitics

Given the amount of fotal taxeble
income reported on tax relurns, fax
linbilities as shown in the Staitstics of
Treome are determined by the statu-
tory rate schedule and the distribution
of taxnble income by tax rate class.
The equation used here to estimate
tex liabifities iz, of neeessity, 2 sim-
plification. [t relates total tax zabilities

14, T & resnlts Insod on iotn] AQE, ¥aer, i
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to the lowest bracket rage in the tax
schedule and to total taxable income.
That is,
(4) L=dyr* ¥yt
IR CHART 11
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whera
L=tax liabilitias {aftar credits),
billions of dollars,
r=lowest bracket rate in the
tax schedule, percent,
Fo=taxabla income, billions of
dollars.

The lowest brecket rate, » (the poliey
veriable}, is nsed to represent the en-
tire stetutory rate scheduls. The eles-
ticity of total lisbilities with respect
to the Tate, b, is constrained to equal
unity so that a given percentags change
in the rete results in the same percent-
age change in liabilities. This is aguiva-
lent to multiplying each of the sched-
uled rates by the same percentage.

The coefficient, by, i3 the elasticity of
tax . linbilities with respect to taxable
income and shows the percent change
in liabilities per 1 percent change in
taxable income, [t reflecis the effect of
the progressivity of the tax schedule on
tax liabilities. However, it nlso reflects
changes in the number of baxebls re-
turps and any other explanatory factors
whose changes are correlated with tax-
able income. The coefficient by repre-
sents the effects of all other factors that
rerarined constant during the period
studied. The reasons for not induding
these othar deferminants in the liabil-
itigs equation are explicitly discussed
under the stadsticn] resylts. Im the
genernl caze when changes in rates are
not proportional by tax bracket, new
values of 5 and b; must be obtained.
One method of obtnining these eovef-
ficienis iz illustrated lotar hy our
estimates under the 1965 tax scheduls.

Tuarning to the statistical annlysiz—
thers is coneepluslly a different iax
liabilities equation for anch of the tax
achedules for individeel income taxes
during the period studied. Nevertheless,
it is convenient to combine the 1954 and
eprlier postwar schedules into one
equation and to combine the 1964 and
1965 tax schedules into a second egua-
tion. These two equaticns are discuzsed
in turn.

It was shown earliex (chart 9) that
tha statutory tax rates were changed
every year or two betwean 1947 and
1953 and that the 1952 schedule was
the only one in effect for any number
of years, from 1954 o 1963, This means
that there wos not encugh experience
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onder the earlier fax schedules to
estimate both b, and & in aquation
{3).®* Tha approach used here is to
employ “dummy variables,” which
separate the effects on lisbilities of
clisnges in the statutory tax rates firom
these that ocour mtomatically sz a
result of chonges in faxable income.
This nsa of dummy variablez ean ha
axplained more clearly in terms of the
actusl atatistical results.

Equstion (3) was fitted to data for
184763 employing & duromy variable
for each tax schedule except the one in
effect during 1043-49. The schedule for
194840 was nsed as the “base” bacause
it yielded the best results. The esti-
mated equeilon !’ is;

{4}
Lorosy=1.2534 r ¥ (L0224)0
{1.0212)%0 { 8741300
{.0482) P-4 (,0432) 7001,

The dummy rarisbles, ¥, are equal
to 1 for the years shown in the swper-
secipt &nd zero for all other years. They
show bhow the comstant term, &, was
changed for ench of the tnx schedules.
Thus, for the peried 195483, when a
gingle tex schedula was in effect, the
dummy variable for that period, Dy_g,
is set equal t0 1 apd all of the other
duwmmy varigbles are set equel to zero.
Cerrying this & step further, the con-
stant term {1.2634} in aquation {4) is
then muliplied by the bazs of the
dummy varinble for 1854 {0.9432), and
the produet {1.1822) is the estimate of
b, for tha 1054-63 tex schedula. That
s, the liabilitiee equation for 1954-63
reduces tor

(5) Ly ay==1.1822 r ¥r.

The dummy wariablas for the other
tax schedulss are similstdly intarprated.
For the rate schedule in effect in 1948-
49, tha dommy variables are alf equal
to zero so that the estimated value
of &, nnder this schedule is 1.2534.

18. It shonld abm be noted thet fweome sphitting began
I 15 4o thet the relation bebweon thy Indtal beacket. ate
amd the atwytivs Tr e 1o 1047 vres markedry Afcrenk than
for othe years sladiad.

17. The stotistizol vesults i Iogorlthmic Biom o
Log L—lcg v 0l 00t log ¥or

{00y

o+ 086 Dyre 080 Er— 310 Ty
(one (B LOm
= 2L Digegi= M2 Dyt
{0026 L0037}
Fim g dwild  Tm 0024
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The estimated elagiicity of tax lig.
hilities with respect to taxable income
is shont unity (0.9955). The progres-
sivity of the 1954 schedule, the only
ope for which thera are more than
two observations, had no apparent
impact on the aggregate relation. As
was alrapdy notad, there are too feo
observations under the other schadules
to drew any conclusions.

The tax linbilities equation, equation
{4), s assentially & compsaet description
of the apprepate relation hetween tax
liahilities and taxable incowme lnder
the different postwar income tax sched-
ules during the period in which they
were in effect. The equation shows the
response of labilities to taxable income
under the 1954 tax schedwle given the
levels and distribution of texeble in-
come that prevailed in 1954-93. Ii
would be inappropriate to use the eque-
tion to estimate what liahilities would
have been in, for exnmple, 1947-63 if
the 1054 tax scheduls had been in
effect during those years.

In the 1964 and 1965 tax schedules,
the previously noied division of the
initie] tax breckets under the sarlier
postwar tax schedules inta four brackets
suggests o likely change in the value
of &. That is, the incrassed progres-
wvity at the lewer end of the tax
schedule may have o significant effect
on the aggregats ralation.

There bas not been enough experi-
snee under tha 1065 tax schedule to
astimate the two prrameters in equation
(2) from aetusl data. Currently, data
on liebilities and tawable income are
available only for 1985. Joseph A
Pochman has simulated a series of
abservetions undar the 1965 tax schead-
ule that can be uzed topsther with the
actual ohservation for 1985 to “esti-
mate"” the coefficients.'

The liabilities aquation for the 1965
tax rate schedule was astimated in two
staps. It was fitted first to Pachman’s

Tk, Poohugar siioariated o othe: Ehings] yearly projes-
Hons ot tax Hehdities and taxnhie incorms wwdar the (903 7ote
athedube, The alfdblatiod ot ke 19555 and are based on
fomr anpmaed growih rates of “ord oy fassmo {1, 2, 9, and
4 Dorcant) and thwes ammmed sxomption ek Peoluom
ke prsiveied oo Ehiti i S e bive diizibathon of Ineoms
ond g ornxtant pelation hetwrscy: (ha numbet of Jodnt retarns
ol otdr retorma Pechman's bighest sssumed mate of
grountk (4 paeespEs 1 Jewsy than (s andual rats of growth
duxing 1945 and 1188, San JToseph A, Feakmmen, A New Tt
Model for Rovenuo Estimotiog™ (The Breokings InsHiukoz,
1383}
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simulations, which show yearly obaer-
vations for tax liahilities and taxable
income for different assumed rates of
growth, Thiz yielded an eatimate of by,
the elasticity of tax liabilities with re-
speot to taxsble income. Given this
gatimate of b; and its constrained value
{funity), the constant term wes ob-

tained using the aciuel 1985 data on

liahilitiee and taxable incoms, as re-
ported in the Statistiss of Fneome. The
resulting eguation for tax liabilities (after
credits) for the 1965 tax schedule ** is:

L} L= G030+ F /126,

Ahthough the fit is very close, there is
n good deal of serial correlation in tha
residusly, Alternntive forms were tried,
but: the resulis were ne better, The very
close fit of eguation {6) indicates that
the form used is at least a very closa
approximation.

Equaticn (8) was assumed to apply
alzo to 1964, excapt for & chenge in the
constant term. That is, it wae assumed
that the implied elasticity, by, for the
19464 schaduls is the same as for the 1865
schedule and that a dummy vanable,
Dy, can be used to edjust & to its
1964 level. The equalion pertaining to
1964 is obricusly very woak asd should
be used cautiously. The estimated lin-
bilities eguetion for both the 1984 and
the 1088 schadule is:

{7} Lgrg=-5030{.5442) B r ¥ -2,

It should be pomted put that the
seemingly close fits (high B9 obiained
in this section have to be qualified
becanse of the method used to fit the
iiabilities equationa. The linbilities egua-
tion for 1947—65 includes o pumber of
dummy varigbles in order to teke ac-
count of changes in income tax schedules

1. The follvwing are the stathtieal wplia in lgavithmie
lorm (or tax Tmidbtkes {Bedoxs cradits) mwlog Fechmaon's
simited Talies For 1065=70 Lo catinmile the eleatieivy of
Tiabilltlas orith reapact o toncatsbh Insomss ond sotual dats for
16400 to eakinimbs Che copatank term:

Lo Lmlog rm — 158311386 Jog ¥t
(B3

Fimpia  A=ff  Ju 0007

Tha ot abakintioy perinin ta the B of Ebe eytiatbon to
Perhman’y dmolaed cherestioni—dint 3, befors the nd-
Tstment of thet coostast tiem 10 BrfUAl YR85 valoee. The
sanstank e obdalwed diceatly om Paehman's shirzlaled
sbeervatlony wes GB3E, which ooippares dbzdy to the
sonatank termry C06030], besact on actusl 1085 deta, ‘The tm-
giank tevn was edjasted o actosl dets Foc tix J0bTisTes alley
credits wharsis Pechmen's simibabions aps bor L Linhilidee
befiore cradits. ‘Tax cyedits In 1955 tpimbed $0.5 billion, only
aboat | persémi of lishilitee miber eradits.,
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during- thoze years. When = dummy
vorigbhle iz nsed for o =ingle yemr, it
forces the computed walue to equal the
sctual valua for that year. The saxne i=
true whers the liabilities equatiom for
198468 1= applied to 1064 and 1565
because o dumray variable was ueed for
10684 and the constant ferm was esti-
mated by equetmg actval snd com-
puted values in 1968,

Federal personal tncome taxes

NI4i Federal personal income tares
messure texes when they are paid
rather than the tax liabilities. The NIA
series nzed hers, Federal perscnal in-
come taxes (less refunds), inelnda with.
held and nonwithheld tax paymenis
on current-year liabilities wnd net
yeagend sotilements, which are the
differsmces betwesn sverpayments and
refunds on the previous year’s liabilities.
The difference in timing between the
NIA payments sevies and the Stotisties
gf Imeoms lisbilities meries is reflected
in nsat yesrend settlements.

The function for PFederal personal
ineoma taves relates tax paymenis to
currant-year lisbilities and vses s simpla
hypothesis to explain nat yearend
zeftlaments. The hypothesis is that
texpayers estimate their quarierly dec-
larsiions for, say, 1860 on the basis of
their Habilities in 1859 and thai this
essentially determines net yearend
setflaments in 1981, This hypothesis is
incorperated in the equadion as the
ratic of lisbilities in year t—1 to Hehili-
ties jn year t+-2. A ratic was used in
order to avoid statistical problems
assosipted with high intercorrelation
among current and lapged values of
the liskilities series. The statutory
withholding rate can also effect pay-
ments for curreni-year liabilitkes and
net yearend settlemenis. However, for
empirical reasope discussed below, this
'mlia:hle is not included in the aquaticn,

no conceptual basis for
BOEIN the form of f.he aquation. The
npp here was to choose & form

that was simple to estimate and that
would not introdues longrun tremds in
the gverall tax parameters.®

20. For example, 0 Hoesr oquation e perioisl fneoma

]
Lax payments, Ramathl, impligs an destlety aqoal 1o f‘“ -
Sines 2 13 tegatie and b B polties, Lo elagt ey 13 gretter
than unity and sppeosches unlky w1 L imeronss.

41

The equation veed to estimate Federel
personal income tax receipts is:

f Lo .)
L:—E

R=TFaderal personal income tax
paymants {less  refunds),
billions of dollars,

L=_Sigfistice of Tneome individ-
wal income tsx lisbilities
{after credits), billions of
deflars,

The constant term, ¢, reflects the
differerics in seopa batwesn NIA Fed-
eral pereonal inecome tax receipte and
Staiistics of Ineome tax liabilities, which
was discussed in the earlier section on
trends. The sacond term in the aguation
reflects current-yenr lighilities. Since
withheld texes and quartarly declara
tione for aurrent-year linhilities together
usually account for nearly all Faderal
pevsonal income tax payments, the
elasticity, &, should bse close to unity.

Aa was disenzsed above, the final term
in the equation iz intended to capture
net vearsnd sastlements. ¥ts coeffclent
should be positive. Ths omission of
terms for liebilities before year -2
assumes that net yearend settlements
ara for liabilities in the immedistely
preceding year; sattlements for earlier
years are irested as if they oecur

randomly

We now turn to the statishical n.naly—
iz, where preliminary investipation of
the dats indiczied that the empirical
results would be improvad by including
dummy varigbles for both 1948 and
1964, In hoth years, statutory decreases
in the withholdmg rate affected the
relation of payments to Eabilities.

In estimeting equation (8), the alzs-
ticity of payments with respest to
current liahilities, ¢;, was constrained
to equal unity in order to simplify the
later cnalysis of the marginal tax rate.
Unconstrained, the estimated value of
the elasticity was 0.99.

(8)  Remeo Lo

where

- Tho equntion for Feedarl pe v nscmes fax phyrments
{lons rafands}t mighe e derslopsd mwm Sprmaldly by aang tbe
definithen of tha MIA serisg, Thit &, mdlHdou sqostlons
might ko constrotted for withbeld e, for sooerithhetd
baxts ou agerent-reny bt and for ¥4k yearand mdile
ments; tese eould then be redbeed to o aingls squotion
rading payments o sirnmt and poat Jlobilidee, ThE op-
proech was rejecied Decaupe i vieldy siner & complicated
ol foom o b Bimpke Heear om with uodesiskdo
implications for the tae petsmetenk, {300 ettt 3.0
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The regression equsation for Federal
personal income tax receipts fitted to
datn for 1947-65 = is:

Lo 1
{8) RB,=1.0270L, (ﬁ) (1.1215)%

(040635

The fit is very close {chart 11)—
which is Dot suvprising ainee cuirent
Babilities account for most of NIA pay-
ments. The dummy variables are in-
terpreted in the same woy as those used
praviously in the liabilities equation.

The constant term, 1.0270, indicotes
that the scope of the NIA payments
series averaged about 3 percent more
than tax lisbilities. This is about the
expected fizure. The estimated oo-
efficiant with respect to the final term
soys thet a 10 percent inerease in
linbilities in year t—1 relstive to year
2 yvields & 1.2 percent rise in poy-
ments hecause of posifive net yearend
settlements.

The current withhelding rate and
changes in the withholding vate were
olso tried, but the¥ wers nob statisti-
cally sznifisant. Furtber snalysis of the
data sugrests that fexpayers tend to
adjust their quarierly declarations to
changes in withholdings within the
peniod of & yenr. For this reason, we
expect squation (9) to conbinue to
2%, Tho siosbtioal rosita so. snHtbmis form ar:

Log R—log L= 01843245 (Jog Zom~Yog Luisis
B0}
08 D= 0000 Thy
- (00 {02m
Tetm 56U dm 3% T AT

Wota: i med o npgly te Ue voskduals for (log =log L.
T, CHART 12
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apply even after the introduction of
graduasted withholding rates in 1984,

Combined results

Ag the introdustion pointed out, ons
of the meajor purposes of estimating
the tax equations is to predict Federal
personal income tax receipts direstly
from personal income, that is, to relats
taxes and income within the framework
of the national income and product
accounts. This means employing equa-
fion (2) to estimate iaxable ineome
from personsl income equation, (4] or
(7) to estimate tax liabilities using the
estimated taxable income, and aquation
[9) to astimate Fedarel personal incowmne
toxes (less refunds) ueing the estirantad
tax lighilities. =

Chart 12 shows actual and eomypiuted
values for Federal parsonal incoms taxes
for 1947—65. The computed valuas are
buosed o the three component equations
using gctual dnta, for personsl income,
popalation, and the policy variables.
The fit is very close. Except [or 195),
the differenca is atways within $1 billion.
The overall goodness of fit is mainly a
lest of combining the estimoted egua-
tions for taxable jncome {equation %)
ond fox paymenis (equaiion 9} becanse
of the large number of dummy variables
used in fitting the tax liabilities equa-
tiops.
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The tax equations were nlso yzed to
predict Federal personal income foxes
in 1866 on the basiz of actupl data for
personal income, population, and the
policy varisbles. It & an especially
difficult year to predici becnuse of the
effects of the Hevenua Act of 1966. One
of the key provisions of the Act wae the
intreduction, in May 1966, of graduated
withholding of individnsl income tpxes.
The estimated equation for NTA tax
payments, equation {9), does not sc-
count for this additionyd eontribution to
tax payments in that yesr. Thus, the
predicied wvalue of Federal personal
ircome taves based on the thres esti-
mated eguations should be below the
aebuel reported figure.

Basad on our equations, predicted
Federal persenal inecome tax receipts
(lasz vefunds) in 1968 wis $57.0 billion,
as compared with the setual fpure of
$568.6 billion. Of the $1.6 billion differ-
ence, perhaps as much ns $1.5 billion
cizn be accounted for by the introduc-
tion of graduated withholding rates.
Similar comparisons could not be made
for taxable income and fax linhdities
hecausa of the actuad datn For 1988 were
not available nt the time this arcticde
was completed.

Estimated Marginal Tax Rate and Tax Blasticity

In this section, the ssimated agun-
tions are employed in order to show
the automatic responsiveness of Federal
personal income tex receipts to changes
in ineome under the 10856 income tax
schedule and to compare it with the
autornatic responsiveness under the
1384 and earlier postwar schedules. As

. wine pointed puf in the above section

on Smmary Mmeasures, the responsive-
ness is measured by both tha marginal
tax rate and the taz slasticity.

The marginal tax rate end the tox
clasticity sre discussed in turn, They
are gnelyzed in terms of their respec-
tive components: the merginal rate

T, Albmatively, the thitt LQUAattOT mEhE s tedneed 1o
oy oqoation by apitshio nhatitoten. Howower, the *re
Apcad form'* T4 erkremely cumbemsome Beosdise ol the Ko ot
Elhg ek B BT Taxaiyi: ingome.

(elastieity) of taxable income with
respect to personal income, the marginal
rate (alasticity) of linbilities with re-
spest to taxable income, oand the
marginal rate (elasticity) of tax pay-
ments with respeot to tex liabilities.
The approach iz to discuss the anpual
astimates for the postwar years and to
report the underlying equations usad
te compute these eostimatez in the
Fastnotes,

Murginal tex rate

The morginal rate for Federad pe-
gonal ineoma tax payments with respect

to personal income, E‘J_?I'i’ in the product

H‘ -
of (1) the marginal Tate of taxable in-
come with respect to personal income,

%ﬁ. (2) the marginal rate of individual
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income tax Iiubilai'tiess with respect to
taxable ineomae,. E?L-; and (3} ths mer-
ginal rate of tax % gments with respect
to tax lighilities, —

Wy 2L R

Y
Thet &, 37 - ~377 375 5L

The overall marginal rate of Fedaral
personal incoma tax receipts with re-
spect to personal income in 1965 was
14.5 percent; & 51 Dbillion change in
persomal income reeultad in o Fris
million change in Federal parsons
income tex receipts (column 4, tabla
3). This was only slightly lower than
the marginal tax rate Detween 1854
and 1962 under the tax sohedula: it
varigd between 14 and 15 pareant under
tha 1954 soheduls. The marginel tax
raie under the earlier postwvar schedules
varied between 12 percent (1949) and
16 percent (1952}, Thase schedules 2nd
the 1964 schedule were in sffect for
only 1 or 2 vears.

We see thot the marginu rate of
taxable income with respect to personal
income was about 65 percent in 1965
{column 1, table 3). It exhibited the
mest Interesting behavior among the
three comjponent marginpl rates. The
margingl rate for taxable income is
positively related to per capiia personnl
ineome, and ae o resalt, it increased as
the aconomy expanded. However, the
added countercyclical effect ou con-
somer afbter-tax income was small, In
the 1948-49 recession, {or exsunple, the
decrensesin the marginal rate from 0.572

*aL

W The qistien Kt the mergnd] mbs of tixotle looomo
with raapsct te peroonnt instms implisd by oqeatiom (2 [

E;;;:..,l...mw-ﬂm’ﬁ-ﬂ (gﬁ“)-m(ﬁ) -

Tha equation for the mecginol ¥ots by for llabilijgs with
repact bo taalie [neoried diffars For addh of tha tox sclindaie
tn edleck Anrng the peatwar Yoears, Tha nscginnd ke i
phisd by oquation (4} for tho echadoles betwoon [T aed
13 oty Pugrangazee ey tho Bollewivg equation:

(2 Yot L0220(2 02202011 DN 0

(AT 00 . BT P g L TRET P
{Tw Alwplry the sompualalions, the tbaated oo/ oheeE
with eapert o tazabh income GMIMH) n oquatlon (4) wme
touinded b0 dnlky sed the sonabant e wag rodoted T
1554 bo |30 to tako goesunt of the difflarence.) The oqun,
ihyn [or dv mepingd rabe for Cas TCOINIiERS o/lfh egapack ko
toxablo fncome iinplied by ogqustion 7y for the 16 ood
Tel5 echod s e

e Tl Y

The squolign Sor the rargnal onle far persons! locoum
tux paymenwts vkl vaspeet 1o currenf-tnmc [allblebes fapitivd
by aeniian (37 Ja

Ep= LazL 2i5i0n Loiveon ()"
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to 0.567 resulied in only a 10 million
increase in perscnal dispossble income
abave what it would hove been if the
inarginel rate had remnined constant.
It should be added thet on nn annual
hasis we eannob gat “pure” recession
offects because the postwar recessions
have been very short.

The positive relation between the
margingl rate of taxable income and
per capitn personal income was not
very significant even over the postwar
period ss & whole. The marginal rate
of taxable income with respeci te
personal income wns 8§ percenfage
points larger in 1965 than in 1048,
the year the 3600 axemption rote went
into effect. The larger marginal rate
ndded less than F1 billion 0 Federal
personal income tax payments in 1085,
besad on the mareinal rote of tex
liahilities and the inecrense in personnal
incoma {340 hillion) in 1045,

The marginal rate of individual in-
come tex linbilities with respect to tax-
able income was sbont 22 parcent in
1965 under the 965 tax schedule {eol-
umn 2, tabie 3). It waz only o little more
than 1 percentage point below the rata
under the 1954 tox schedule: The mar-
gingl rade of tax liabilities with reapest
io taxable income was constant—about
23 percent—between 1954 and 1063.
The c¢henge in the marginel rate for
liabilities betwean 1063 and 1965 re-
fleets the Jower rates in the 1965 sohed-
ule and an increnge in the sbsoluis
distribution of taxable income.

The marginal rate of Lisbilities with
respect to taxable income varied be-
tween 20 and 26 percent from 1947 to
1953. But ogain, it showld be underlined
that these schedules were in effect only
for & year or two and that the experi-
ence wias too brief to draw any fivm
conclusiens, The same qualification is
equally true for the 1964 figure.

3. The Aloronen In the weepinal ratns for Jiakiliibes
nompated under the 105 and M5 tax ehedules ol roflects
tho othod osed Lo estimoby Indrlikios cqoathon ) e e
1905 achedibe Ik il Be reoailed thak #ho aesthobty in Ee
nqustion was eslimaied ity Porhmoan's sl kubod Shacrva-
tiwm sndker Ehe 1006 schedub emd thiel the commtank teym
oiuined from Peelimon's doto wos ndissted to tho setiel
1085 dets. Tha adjustment of tho constent ket was, in fact,
ey sred) ferinale 10 ord witlies the Standand arov of the
coofvlent. The smalness of thin odfosteocnt o the -
trameely good peodiction for 1008 ualng ogeebor $8) §odisaters
Vhat 3% 9 geobably o geed doseeiption of epalkty, At ey Take,
The ilkehyr orror ecuise of U methiod osed ba s sty cos-
Hon {8} wolld probobdy not affeat tha genoeal conclialons
0 Mo tagh.
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1

Themargipal rate of Feders! poarsons
ingome tax payments with yespect to
tax liabilities was about the same in
1996 as during 1954-63, erxcent for
smell year-to-year wvariations (colurn
3, tabla 3}. This component genarally
shows ths largest annual movements
because 1t is alfected by changes in
net yearend settlements. The drop in
1964, for example, raflacis the under-
withholding of texes in that year™

24, It ia porheaps usefinl bo cmploy thie 1ed cepadones in
ordar to Tiastreto B messdog of the Summoy vurisbh wlth
respek Gty manginad b rate Al e alestidty. Whan B
ogrginel ritn B paymants with respoct to HabillHes, intlud-
g e woabbution of fhe dwmmy redelsd, 3 caknlatod,
it 3879 In afeet that toe marginsl rage was lywer In 1064 Jaa-
canga of o “dnileny] " fudtdr—namey, the undirelithbolding
of 40y DayIwontd, I, on (e ol Jeand, we wannd b Eiae
wilat tha srugitunl tate wiuld have heen il poymoents had nae
been underwithhold, e nmavglngd ws Bhold by compsatad
omiting tho contfeotlon of the dommy warlebls.

Whedt 3 Gepumy warlohls B Odted Fx ooy 1 Yeur, the
condAalent rodoety U randors ermor da Zhe sqgebion for that
year. The esumptoo 5 mads thok the ereor b smeil -
pared with the sondcibotian of the aneual Bedor. This
abntfatleal problem doss not arlee when o Aommy vorlalis
13 uxed for & perlod of yeprd w3 In the equatlen for toxable
incomo

Tabls B ==Marginal Rates of Federal Pera
ponnl Tacome Tanes {Loss Refiands) With
Respect to Perzonzl Income and Compos
nent Marzinal Ratea, 197=65
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It was pointed out sbove that the
automatic growth in the marginal raie
of tazable incomea in itsalf has had only
& smell impaet on the overall marginal
tax rate over the postwar years. Under
the 1954 scheaduls, the marpinal tax
rste was constant despite the sub-
stantial gmowth in taxable income.
Under the 1968 schedule, the muarzinal
rote of lishilities iz positively related
ta taxahle income (focinote 24) a0 that
wa oan axpect the sutomatic growth of
the oversll margi tax rate to be
larger under the 1965 schedule than it
was under the 1954 achedple—piven
the same rate of growth of personal
income. The difference, howaver, will
probably be very emall ¥

The major statiatical findings for the
marginal tex rate and thely implica-
tions can now be summarized. The
marginal rete of Federal personal in-
come tax recaipis with respect to per-
zgongl income was not greatly different
in ‘1965 ander the 1966 tex schedule
than it was during 1954-63 mmder the
1954 schedule. This reflecis a small
automatie norense in the marginal rate
of taxable income with respect to per-
scnal income that was offset by en
equally smell decline in the marginal
rate of lax labilities with respect to
taxable Inceme noder the 1995 schedule.
The overall marginal tax rate iz posi-
tively Telated to per capita personal
income, somewhat more so under the
1965 schedule than it was under the
1954 achedule. However, the differente
betwesn actual fax yields and the
yields that would have existed if the
margioal tex rate were constant has
been nad remnins swell for purposes of
fizeal palicy. Thesa atatistical findipgs
imply that Federal persenal income taxes
as an automatic fiscal stabilizar are
nbout ihe same under the 1965 tax
schaduie as they were under the 1954
gehad s 2

47, X wo puma & § péreent anmnal eats ol growth In
persiial itenie, Whilh 13 more than o (H7-04, endd 3 LI
persent annoal raks af proerth in popthsthim on the bBagia of
Prejections mads by e Buvenn of tha Canwy, the sebruld
Ttangod tx pate Wi Frow shouk 03 peomnbage poboks pec
wer or 1 persantaye padnt adler § veans.

8. Thecretically, the musginnl fax raiza wwd fo compara
i AF Bbor et fiscel piabilizern of teal cutpat shoold be
nwnanpgd In aanstant prites (s Fatnoke 73 Altbocgh (e
marginal tax rates prastoted ln this srticls e mespred n
clrtent. priots, they ere within muoding wroe of thoss
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Tax elastivity

The elasticity of Federal personsl
income iax receipts with respect to
personal income, &g y,, i5 the preduct
of (1} the elasticity of taxable inrome
with reepeet to personal income,
0ry;.vap (2) the elasticity of tax liabili-
tiess with respect io taxable income,
er, v, 604 (3} the elesticiiy of Federal
personsl income tax receipis with re-
spect ta liabilities, ep 2.3 That ia:

€B. T pp— E¥my. ¥y BL, T tR.L

The overall elasticity of Fedsral
personal income tax pavments with
respect 1o persongs] incole in 1965 was
1.55; that is, & 1 percent change in
persornal income yielded a 1.55 percent
change in personal incoms taxes {col-
uymn 4, table 4). In 1063, under the
1954 schedule, the overall tax alasticify
was 1.41—14 percentage points below
the 1965 fgure. This difference reflects
two offsetting chenges: u tise in the
elasticity of tax liabilities with respect
to texeble income under the 1985 tax
schedule—from 1.00 to 1.13—and an
automatic decline in the elastivity of
tazable incomze with respact fo perscnal
meeme, from 1.41 to 1.3%. The partial
explangtion auggested in the econe-
matries section for the rise Im the
alasticity for tax liabilities with rezpesct
to taxable income was tha divigion of the
1mitiel tax bracket in the 1954 schodule
into four brackets in the 1985 schedule.
At any vate, if the unliary elasticity of
tax linbilities with respact to tarabls
income under the 1054 schedula had
also prevailed in 1965, the overall tax
elasticity would have been 1.38 instead
of 1.55.

The elasticity of taxeble income with
respact t0 personal income {columm 1,
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tabla 4) uxhihlted the moeat interasting
behavior ‘among the components. In
fact, sxcept for 1964, all of the posiwar
movement in the overall tax elasticity
resnlted from changes in tha elasticity
for taxable income. The elesticity for
taxeble income ross from 1.52 in 1947
to 1.61 in 1948, the yesr that tha
personal axempiion rate was ineressad,
and them declined to 138 in 1965
This decline frora 1948 was sutormatic
in that it reflected the postwar rise in
per capita personal income.

Apcording to our estimates, the
elasticity of tax liabilities with resperct
to taxable income wes equal to unity
from 1947 o 1963 and, ns was slrendy
noted, increased o about 1.13 during
1965 {column 3, tabla 4). The Inat
componsent, the elasticity of Federal
personnl income fax payments with
respect o tex liabilities, was con-
straioed to equal wuily {column 3,
toblas 4) for the reasons given in the
section on econometric analysis.

The extrapolations dizcussed obove
for the morgianl tax rate were not
parried out for the tax elasficity be-
veuse its relation ic changes in per

Tahle +.—Elasticities of Fedeval Personal
Incomns Tezay {Lass Refunds) With Re-
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capits persenel income was unchanged
under the 1965 tax scheduls. Thed is,
if the rates of growth in personal incomea
and population confinne in  the
neighhorhood of those experiencad dur-
ing 1847-65, the decline in the overall
tax elasticity will ba about the same as
those exmperienced in the postwar
years—roughly 1 percentage point per
yoai.

The major statistical findings for the
tax elasticity and their implications can
oow be summarized. The elesticity of
Federal personal income taz receipts
with respect to personal imcome was
L.55 ix 1965 under tha I0BS tax eched-
ule, s compared with 141 in 1083
onder the 1954 tax scheduls. The
elaticity iz inversely related to per
capita personal income becamse of the
invarse relation betwasn the component
elasticity for tazable income and aver-
age personal income. As e resule, it
tranded downward between 1948 and
1963 becauss of the growth in per
capite parsona! income. The overall
tax elasticity under the 1965 schedule
can be expected to continue to trend
downward from itz hipher 1965 level as

per capite personal ineomne grows.

SURVEY OF CURRENT BUSINESS

As was pointed oué in the section
On suMInATy measures, the tex elastic-
ity cannct be vsed by itself to compare
different {ax schedules as sutomedic
fiscal stabilizers with respect to price
changes; it is alsc necessary to fake
account of the level of reel tax receipts
under the different schedulas. These
levels reflant the chenge in the statu-
tory tax rates and the indirect offect
of the tax schedules on income and
prices. It would require an sconomaetrie
model of the U.8. economy to separeie
the shanga in tax yields resnlting from
the shenge in the rate structure at o
given level of incoma from the change
in {ax yields resulting from the change
in income brought shout by the new
rate sfrueture.

. 'The approach used here is to simply
compare 1963, the last year the 1954
zohedule was in effect, and L985; thig
comparison reflects changes in the level
and distribution of incoma as well as
changes in the tax rate steneture. The
estimate of the tax ofssticity for 1063
indicates that a 1 percent inflationary
rise in personal income would inersase
tax yields by 1.41 percent in e¢nrrent
prices. Similarly, the estimate of the

45

fax elasticity for 1965 indicates that
a 1 percent inflationary riss in personnd
income would incresse tax yields by
1.55 percent in ¢urrent prices. In order
to obtain the sbsclute effect on real
tax yields, we also need Federal per-
senel income tox payments (less re-
fonds) measured in constant prices for
the 2 yoars. In 1963, ter paymenis
deflated by the implicit price deflaior
for personal consemption expenditures
totaled about %48 billion; in 1965,
they totzled about %47 billion. From
the product of these fax lavels, tha
estivnated tex elasticities minus unity,
and the percentage incresse in prices,
we find that a 1 percent inflaticnary
rise in personal inecome would bave
resulted in about o $0.10 billion in-
ergasa in tax payments in 1063 as
compared with $0.26 billion in 1865.
The difference in tax paymentz and
thus in disposable incoms mensurad
in 1858 consumer prices iz Jess than
£0.1 billion. The ecomparison indicates
that persemel income taxes had ap-
proximately the same effect in both
Fagra.

¥. The calcnletismn Merusssd o thi patwirtaph Rllew
frern the ecgeptbon shewn ko footnote 1.



